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ABSTRACT
The Anopheles coustani (Diptera:Culicidae) group of 
mosquitoes in southern Africa originally comprised a 
single species taxon A .coustani with tenebrosus and 
2 lemannI as "varieties" thereof. Thirteen years ago (1968) 
the varieties were given full specific rank on 
morphological evidence. While the adults were easily 
distinguished, previous workers had not been able to find 
any significant differences betwaen the immature stages.
In 1972 it was suggested, without evidence, that it was 
possible that the three forms are in fact morphs of one 
polymorphic population. Using both genetical and 
morphological techniques, the taxonomic and evolutionary 
status of these similar forms was reinvestigated in this 
present study.
Examination of the polytene chromosomes of the fourth 
instar larvae provided evidence for a total of five species, 
and preliminary starch-gel electrophoresis studies confirmed 
these findings. The morphology of the adults and immatures 
was investigated and good discriminating characters were 
found in the pupae of all five species.
These studies have shown that the hypothesis that a single 
polymorphic species is being dealt with is incorrect, and 
also revealed further sibling species in two of the taxa.
As the members of the A.coustani group are highly 
anthropcphilic, these results are potentially pertjnant 
to studies of res. lal malaria transmission in Africa. 
They also demonstrate the utility of new approaches for 
the adequate study of a difficult complex of species in 
A nopheles.
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CHAPTER ONE
GENERAL INTRODUCTION 
1 . 1 Identi f ication
The need for the accurate identification of mosquitoes 
was appreciated at an ear1;/ stage when observations 
showed that in any particular area malaria was transmitted 
by only one or two species of anophelines (Watson, 1921). 
This has led to a vast amount of literature being 
published on mosquito identification. In 193?, Edwards 
published a catalogue of mosquitoes of the world in which 
he recognised 140C species. The most recent catalogue 
published (Knight & Stone, 1977) recognises 2960 species, 
more than double that of Edwards'. While there were 
morphological differences, classical taxonomists could 
describe new species. Problems arose however, when 
taxonomic species were found to comprise of cryptic 
genetical species. These are commonly referred to as 
sibling species.
Paterson (1975) states "... that medical entomological 
studies must be based on sound identification of genetical 
specie? *my emphasis) and gives an example of the 
resultant chaos if this is not adhered to, by quoting the
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The need for the accurate identification of mosquitoes 
was appreciated at an early stage when observations 
showed that in any particular area malaria was transmitted 
by only one or two species of anophelines (Watson, 1921). 
This has led to a vast amount of literature being 
published on mosquito identification. In 1932, Ec'wards 
published a catalogue of mosquitoes of *-.he world in which 
he recogrised 1400 species. The most recent catalogue 
published (Knight & Stone, 1977) recognises 2960 species, 
more than double that of Edwards'. While there were 
morphological differences, classical taxc.iomists could 
describe new species. Problems arose however, when 
taxonomic species were found to comprise of cryptic 
genetical species. These are commonly referred to as 
sibling species.
Paterson (1975) states "... that medical entomological 
studies must be based on sound identification of genetical 
species." (my emphasis) and gives an example of the 
resultant chaos if this is not adhered to, by quoting the
Anopheles gambiae complex in relation to malaria control. 
Firstly, from the time of Ross' visit to West Africa 
until the discovery of the complex (Paterson, 1962, 
Davidson, 1962), malaria entomologists in Africa studied 
these important insects as if they were all members of 
a single species. As a consequence, it became necessary 
to collect once more all the biological data, but this 
time for each individual species. Secondly, the refusal 
by some authors to recognise the complex as late as 1974 
served merely to confuse the picture. As the different 
members of the gambiae complex have different behavioural 
and physiological characters and consequently different 
vector capacities, it is obviously most important to 
identify correctly which member of the complex one is 
dealing with in malaria control programmes.
Before starting on a study of species, it is necessary 
to state which concept of species one is adopting. In 
this case, becau e s-eciation is a genetical event, 
"species" is defined in genetical terms (as opposed to 
the taxonomic species concept which is concerned only 
with classification). According to the Recognition 
Concept (Paterson, 1978, 1980), species are populations 
of individual organisms which share a common specific- 
mate recognition system (SMRS) and habitat preference.
The SMRS comprises a co-adapted signal-respcr.se reaction 
chain whose function is to ensure fertilization. The 
SMRS may take the form of visual, auditory, chemical or
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